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AMENDMENT TO THE SPE CIFICATION 

Please amend the specification by deleting the text that was added to the specification 
after Table 12 on page 31 and which reads as follows (and is struck-through): 

Further analysis of oertnin samples was p e rform e d to determine lattic e 
parameter:: uoing thr fellowfflg ft qiiipmnnt at th e following operating conditiono: Th e sampl es 
woro in powder form and wor e pr e pared for analysto by adding a omall amount of WIST 
(National Institut e of Standards and Testing) silicon metal powd e r. The NIST silicon metal 
powder is a certified standard mat e rial that is uo e d to correct the peak pooition calculations for 
errors in insuumont alignment This powder blond, i. e ., the powder blond of the oampl e 
powd e r and the MIST silicon metal powd e r, was mixed with a n organic bind 
form a s lurry. The resulting shiny was affix e d to a glass slide < 

Diffraction data was collected using standard Braggs optios minimized for 



pe ak resolution Data was coll e ct e d u s ing as a minimum a 0. 0 0 8 d e gr ees stop in th e rang e of 
75 d o gro e c to 1 35 degree t 1 ™™ step pnnitin™ worn o e l e ct e d so as to maximum the accuracy 
of th e p e ak position determination. Data was collected for four seconds at each st e p. 
C o lle cte d diffraction d ata flirt ? ""^^ fey mrtnitrmtit nrrnr iifltnp th e NI S T s ilicon 
referenc e pattern. Pr e cise diffraction peak positions wore d e t e rmin e d by fitting a ps e udo - 
Voight function to thr eeHected * ntn T parameters for **ch of th e SiAlON phas e s w e r e 
determined from the peak positions by uoing a "least oquaroo" m e thod. Th e re s ulta nt 
param e t e r e rrors ore s ot forth in parenthesis for the alpha prime SiAlON phase and the beta 
prim e SiAlON phas e of e ach example. 

Tabl e 13 bolow sots forth the results of these lattic e param e ter m e asurements 

whore those lattice parameters measurements have an error of * .0001, except whore indicated 
by on asterisk (♦) that chows no error in th e measurement 



Tabl e 1 3 

Results of Lattice Parameter M e asurement for Samples 982, 1H5A, 1 145B and 1374P 
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Table 1 1 below sots forth the content of the alpha SiAION phaso in w e ight percent of the two 
p ha co compo s it e (i . o , th A nip' ' - Si ft ION r hnn " nnd tho bBtn SiAION ohoo o l. the formula of 
th e a lpha S i AION ph nsr , n nd thr ytterbwM eentent mnlB^ c ontain e d in tho main boundary 
far th e four oamplos of Table 1 3 . 

Table 14 

The Content u f Alpha SiAION Phas e in tho Two Phas e Composite, the Fommlo of the Alpha 
"i AI O TI rh o:o o n d th fi Yt t nrh in m r rnntninnri m thn Oniin Boundary 
for Samples 982, 11 ISA, 1115 B and 1374P 
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Tho formula for alpha S iAION phag e is Yb )< 84t^ < n4^AV*flA^^ ; ~ : ^ te 
> calculat e d from th e lattio e paromotera meaauromonts uoine th e 
f oll or iriiiE formul ri - a=7 ?S+Q nn» ™H y=M3 1 0-1 Six, units are in angstroms. Equations are 
f ro m Z.Sh c n, T. Eteftem, aad-M Nygren vtt«fci»m Stabilized a oialon ooramioo, J. Phys . 

p. Appi. m?- & u nng ) Thn , " ,l,m nf " m " ifi aaual to 101100 11 , 1100 ^ valuo of 7110 

voluo of "n" ia estimated from calculations bas e d upon tlio ovorall composition of tho alpha 
S iAION phase, tho phaso d e nsity of the alpha SiAION phofl o , the s int e r e d donoity of tho alpha 
CIAIOM pha co , th o "r" vi il nn, and thft fr nt " yi * ir> ™ Bnnto * frnrn tho x rov diffraction rooulto. 
T h o s e calculations are as doooribod as follows: q-7.6Q1124Q.03z and c^2.907S1 4 O.037e, 

Rofc t r i nE to the nmdtt of* fnTth in ™ n 1 % nnd Tab l g 1 1- m its broad e r 

aopoots it io apparent that thore exists a relationship botwoen th o oontont of beta oilioon nitrid e 
in the silico n nitride ctarting p c*" 1 "- and '""•h of fee fnllowino: th e amount of alpha 
SiAION phaso that is present in tho alpha beta S IAION ceramic material, tho composition of 
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the overall alpha bet a Siftl n >' eewHMe n*«twinl inc l uding tho composition of tho alpha 
S iAlON ph oco and Hi r ™r"r" r i fin " " fri ™ ^ s ' AlOT>l phanc - and me compooition of th e 
main bound a ry in nhirlin c the ww Berth mntnnt fa f. ^-ttcrbiunO in tho grain boundary. 
In regard to the nlphn Ki Al n N eefttewt "f th e alpha h a tn SiAlON c e ramic 



ma ter ial, th o rcci i lt: n h n n*-" 1 '-"^ "™ "'pbn SiAlON phase oontent in response 

to q d ocroruc in th r hr t n A^ntT* « r * ha nitride U n it i ng nowdor. Tho inoroaao in th e 
al p ha SiAlON ph i-r content becomes mew Hrnmntin as the b e ta content mov e s closer toward 
tho 0 weight percent level as is oopooiolry shown by tho increase of about 5 weight percent in 
tho alpha EiAION phiif {*r nm ^ 7 , "" ; C ht r prrnT1t fn 1 17 1 wciaht l**^ 05 tho botQ 6Wtmt 
d o orcases from 2 weight percent to 1.5 weight percent, and by tho inoreooo of about 15 weight 
p c r o cnt in tho alph a SiAlON r 1 " 1 "" ( frnm A1 1 wdit * nt BCTCOnt t0 62 7 wcSght po"wm«) 05 th e 
beta content doorcases from 1.5 weight perc e nt to 0 weight p e rcent. 

In regard to thf rnrr rf i rtt 1 Bentent "'p ha SiAlON phas e , tho results show 

a c ontinual do o rcmr in the "™ ™nt H nt in th e alpha SiAlON phase in response to a 
doorcase in tho be t n eontent nf ttm -iiirnn nitrid e ntartine powd e r. The incroaso in the alpha 
CiAION phcc p c ontrn* beeemes Himmiir nr tho b e ta cont e nt moves closer toward th e 
Or. lov o l qj h qp H il ly shown by the n™mnrn n f n 12 moles to 0.29 moles (about a 9.1 
percent doorcase) of ytt e rbium in tho alpha SiAlON phase as th e bota oontent decreases from 
1.5 ivcight percent to 0 we ight p of- the starting nlicnn nitr i d e powder. 

It can ol=o bo appreciated th nt nnntnntr . nf th a other pigments in th e alpha 

SiAlON pho to cha n ge i n response t f r tiV beta content th w niliflnn nitride otarrinp powd e r. In 
ro j poncc to a de c rrn'i? w beta nimtant nf tho nilionn nitride starting powder, tho s i licon and 
nitrog e n contents incroaso and th o aluminum and oxygen cont e nts d e cr e as e . 

In regard to tho rate oarth (i.e., ytt e rbium) cont e nt in the grain boundary, th e 

ro-ul to oho w a co ntinual d c o rr a - ; ri i n thf rare Beaten* m thn prain boundary in respons e to 
o decreas e in tho b o ta content of tho silicon nitride starting powder. The deoroaoo in th e rare 
oarth oon tont b o com oj more dramnti r it th" beta ™nt»nt mnvan pinn e r toward the 0% l e vel. 
This is osp e oially shown by tho decrease of 17.5 percent in tho mole cont e nt oft 
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in tho groin boundary as tho bota oontont decr e ases from 1 .5 weight poroont to 0 weight 



It is abo tho cap p that thr rnnfpnt offeeta sffieen nitride hi th « nillonn nfcrid a 
ttho bota S i AlON phaso wherein tho starting silicon nitride powder 
that had no bota silicon nitride form e d a bota SiAlON phaoo with a high e r "e" valuo. In this 
regard, the "z" valuo uf ^ n hntn SfaMQW phas e that was formed from a silicon nitrid e starting 
powd e r that did not have any beta phaso wag 0.512, which wao 1 1 .3 p e rcent gr e ater than th e 
"x" valuo of o beta SiAlO™ p hn ™ format frnm a ntmrt i np silioon nitrid e powdor that had a 2 
t- eont e nt ? 

It oon thuo bo soon that tho oontont of b e ta silicon nitride has on impact on 
tios of the alpha b e ta SiAlON c e ram i c, and h e noo, impact th e 
porformancc of tho nlphn fr a t " A ' ™ ] rnrnmin product an. for exampl e , a putt i ng tool. Mor e 
s p e cifically, those changes aff e ct tho th e rmal conductivity, th e rmal e xpansion and Young' s 
Moduluo of tho c e ramic, and those properti e s influenc e tool performanc e . 
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